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(54) MAGNETIC MEMORY AND METHOD FOR MANUFACTURING MAGNETIC MEMORY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a magnetic memory 
which can lessen the influence of diamagnetic fields and in which 
the magnetization state recorded in magnetic layers exist more 
stably than heretofore even if magnetic poles are generated at 
the ends of the magnetic layers and a method for manufacturing 
the same. 

SOLUTION: MTJ elements 10 which have the ferromagnetic 
layers to be magnetized and oriented to one direction within the 
surface and use the directions of the magnetization of the 
ferromagnetic layers as information are disposed to an 
approximately grating form. The axial directions of the axes of 
easy magnetization of the ferromagnetic layers which are the 
memory layers 1 of the MTJ elements 10 are so set as to vary ...^ ^ 
90° with the axial direction of the axes of easy magnetization of v.- i"^:^ 
the ferromagnetic layers which are the memory layers 1 of the 
MTJ elements 10 adjacent to each other. 
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[0 0 8 3 ] ^CC, v^^ffiv»/:*Stt©##Jft|: 

s 8 is <t era 9 K^^tattKt 4 , if, ± 

l/^ h;^-/'4 4 ^SS9±HML^: [@9 
(a) ft, «***6P4 2C0^[S] CH8 (a) # 

l&tiZL [0 9 Cb) #B3] % ^v>t\ ±fgwy* I*'** 
->4 4 t'J7 Ft7t^:K\ MTJff 1 om® 
KtHb-ti* BHitSO**9±l=Ao^9IBttJ|4 0 

[0 0 8 4 ] ^M^tilt^MTJlflOi^: 
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4 1 &*3K2 0i»9£U 

££P4 2 t M&i-2>1f\tn<D£:%l4 3 t^o £7 CSvh: 

[0 0 8 5 ] i8 (a) ^98 (b) IZT X * £ 2 H K 

10 (b) OB-B' *m»fS0-CO'/n-tx«:ll9 (a) 
9 ( f ) C^cf 0 
[0 0 8 6 ] **S^*ttff, »ffcg»*ll£*«:*af|fij 
Kfll*Ktt-S-X§ 3 Pfift*«9±U*MT J 

1 0 t«JK-C**©-e, ±fS£-MT J 1 Qfrh 
Lfc 9, _hl5*MT JS^I 0Uflf$i£# 
§ & A, ** *? f * fc £ <0 & K & 35*^ 6 C & >& o 
[ 0 0 8 7 ] **Woa«>^'J«:»ti, ttco 

K«7«««L, &&&m 1 4 (^'J|l)Oi 
»**Sx.S«^«r±fBa«ttJB 1 4tc*frL*£Lt\ 

aat*inifctt[*+**i&i-c, ±£3i«ttH 1 4<Dmt<D 

Xt^^SSM-r^^:^, ^MTJffl 0±-Cil32f & tT 

30 [0 0 8 8 ] #^B<J{Cli, HI 0 (a) K^-f *?(C, 
MT J 1 0 ^te -; MR 8 t y- K»7 t 
TCfrai^«T-^lTv^ 0 f IT, tf v h^8 
*4i/M4 7- KH7 t±, ^^MT J fSf 1 0 t 

[ 0 0 8 9 ] If 7 F^8 t 7- K*7 t CSSftSr^-tL-P 
tiffi.-? i fc-C. HI 0 (b) i:^t<l: 
"C**a«ttJil 4Cli«»i:J:or»4t4*B» 
40 8 a • 7 ad*****.. ^*«# 3 1 

^ J| & ^ fi Kcit^x^ ;v 4?- t % Z> * 

^f£i&#3 l^^|Sj<!:, 1 4«0ffi['fbW««i 

[0 0 9 0 ] Lfc**oT, *jeiB*3 1 t«ft***i 
50 [ 0 0 9 1 ] ^<7>±, ***»-C*4tf y h^8t7- 
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[0 0 9 21 0 M^tt^M#3 l<7)^J|j;J: 

[ 0 0 9 4 1 Q *MTJf?l BfbS*«IA« 
MTJf? 1 0 HT-CDCDSE&KJ: «M>££ 

jfiMTJWlOk^ltip fpj 
*tO«ftS*** 3 1U#L, 9Q8t<VfigtK 
%:hZ.ti>3>z_htiZ> (mi 1 (a) isirai 1 

(b) mm) o 

[ 0 0 9 5 1 <g> #MTJ *^ 1 0 W^MlftS*!^ 
[ 0 0 9 6 1 miz*$:W<D£ 7 BfbS»«Oftfc £ 

mtj^io-ci^^v wt&^ remote 

[0 0 9 7 1 CO ^^6 . *«W-C»4 % El 1 2 K^-f J: 9 
fc. \£y M8 t7- K«7 ^MT]i?-l 0 ±<T)M 

±0*7- KMl 7 tl!3c^^^|pI-C-^^B^3 1 J: 
?i:^t^^^SiL^o Hl2i:ify h*8t7- 

[00981 012 (b) ^tio |c, tf y M8i: 
7- F«7 ti:J:^M (Hb, Hw) 

[ 0 0 9 9 1 HI 3 (a) i5i: O'lll 3 (b) ESQ 

ttittoXy hj&8 4: 7- K»7 ^ *¥ft&%k£ LtzW 

[0 1 0 01 MTJ^l OOMttili, #E«# 

^3 1 ©M^b^tv^ 0 fflv^aittl 1 

4UO^TIi. fefy h^l8i5J:t^7- KSH7 CO — JjlzX 

B#3 l-CJ4*ft*ft***ft+*J:dK««jb*ttsa+ 

[0 10 11 :<?)i 9 fc¥fTE«*fflv**£ tt\ tttt 

3 l<B*|tafca f -*ttfcR5£S*L4 1*1) O-C, 

±EEft«ai04ftJKlcMI1-*a&j£ WSttH) t 
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[0 10 21 

[5fc9§<*>»*] #|&9!tc«&B«;> fcJLLco** 

[01031 **n3>x., B^lfi«> *';**^BttJB 
10 ^6»At4SS«8ff^ J:ESfcBIM*ffiA+*1ffliD 
B«> *»J*^^BttJicoB'fb*IT^Mi"Srip]»;*S < 

*CJ:*RB*OjB****L, ±EBtt»^Ea$*i 
fcBfb«B^K*J: 9 t^i;#tt^^^^'J 

[0 10 4] *«wi:^4«*^ J E , j l±, Jtt± 

OJrotr. iEBjRI^^VfR^TfflJ&K^ft^tt-C 

-t^ji¥*iRicBfks i a*^*&»je-c*^ e 
[0105] fn^x, aatiM^stt-s-fci 

20 <. *oft*j5rifti*Bib«»#i: + &cfc^-cS. Rg> 
3 i ;S^oB^fb^«icott^iPi^^^^^^ 

BSIWoaEB*<S< ^^><7)T% SB^O^WSrif) 

B^:> * x^oaiawbm* 9tg«a* ig*n-f- £ co 
30 [0106] »; 

[0 10 7] -ex.*9>x, ^B^^^ey^OBttWCCiJ 

^v*^^BttJi*^atX"t&»?aiB#o-) B-fb* 

[0108] £ fc, *«^ic^35^B«^ * U (i> m± 
40 o,toi:, ±EB5C> *';****B* b 

[0 109] fti^i, B*> ^E'iX^i: LT**tt« 

*a»»*»^^E*B*a»ta**^*«v^»-ft-i 

[oiioi &±<d£i 

^rp] t ¥ft urn k BlbSA «b t W t « gg; r-^> ^> 0 
so [0111] lEiiticjiMX, **±o»ffigj^B«; 
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KR5&-t&£fca*-c*&;a>*>, iEE^^VS^fcafc 

[0112] *»ioa«:^ oMi^Sfi, m±<a 

&~?zx^t^ ±E*«*a»K*ttJit**L-riijeBi+ 10 
[oi 13] ±se*fficzj:fLtf, 

[oi i4] **w<?5is«^ «>tto»a*ffi»±, & 

[0 115] ±!2#ifcK<fc*Uf. #10fiBtt«fc3&2<& 

[0 116] *5tmzfrfr2>mfti**=*)\3:^ &±V> £ n 

$tLt^^M^^» 0 30 
[0 117] JLE**fcJ:*tUr, * 'J 

[0 118] *§&^^*&^^V li, 

[0 119] ±JE4MSfcJ:*LMr, 40 
■C, ±E*«*ii**fc:J:*i1iao#Sji**^3fe^-e 

(ill — Kjfctt 

[12] *«^o-^jfio5gS*c«*fiS«^ <D®m 
it^m*7f:tm.mm-?3bho so 
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[13] ♦ftwo-^jgscissaj^t'j ^>oie 

[0 4] H 1 «ft*^g*^<0«AW*^g|-C 
<&> & o 

[15] ±E1^^ * 9 &cisit&, ^-S^-x^y*^^ 

[0 6] ±E«l5C>-e , Hci5»t*. »J 35^ 

IB 7] ±EO«»M*^"rfea6cr>^«[0«*:Wf®g|-C 
£>oT, (a) (b) lifiiS&fcJg 

(b) fi, flfctft^-to 
[19] ±E*»W«!>lljfi*tt«:, &X*i (a) - 

(f) trr^i-*xeigT*>&o 

[ui o] ±um%* *v \z^x^ tr ? h^t v- k 

Mllt^oT, (a) liW?ffi«5t]3-C*»K 
(b) (i¥II^i-P$)i 0 

[HI 1] iE««>*Vi:^^T, »ffc*fi«ifc<&j£ 
^^o^j^cof^^^-f^^iaT-abor, (a) «t± 
Eftffid*/h3v»*&£\ Cb) l*±Eftftd«**v^»-fr* 

[Hi 2] UBI^^V Kfcv>-C\ fcf? MSlfc 7- K 

m&vsimffl-e&ox* (a) ii®ffflusj£ii-c*>K 
(b) wisest**, 

[in] ±EfiB^;> nfc^r, tr ? hint 7- k 

7 HBt7-KHOffii»0-CAoT, (a) l±, f-y h 
«*^U (b) l*7-KJ»**+, 
[114] -M^MT J f W^/Tti^ 

[Ell 5] (a) • (b) ii, il 4^tMTJ$? 
*3ttf|s*3R-r iJi^U-e^l}, (a) liBMTJ*^* 
!8ttJB«>«ft*rt]*:«L, (b) li. RMTJSHP©* 

[hi 6] ajR^K^^^e^u^Mt&^^^'jas^co 

[^#oi^^] 

1 (fiSttJi) 

1 b 

7 7-K« 

8 If y m 

1 0 MTJf? (i&^^UfSfT-) 
1 2 
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